Differential development of cholinergic neurons from cranial and trunk neural crest cells in vitro.
Several studies have suggested that the development of cholinergic properties in cranial parasympathetic neurons is determined by these cells' axial level of origin in the neural crest. All cranial parasympathetic neurons normally derive from cranial neural crest. Trunk neural crest cells give rise to sympathetic neurons, most of which are noradrenergic. To determine if there is an intrinsic difference in the ability of cranial and trunk neural crest cells to form cholinergic neurons, we have compared the development of choline acetyltransferase (ChAT)-immunoreactive cells in explants of quail cranial and trunk neural crest in vitro. Both cranial and trunk neural crest explants gave rise to ChAT-immunoreactive cells in vitro. In both types of cultures, some of the ChAT-positive cells also expressed immunoreactivity for the catecholamine synthetic enzyme tyrosine hydroxylase. However, several differences were seen between cranial and trunk cultures. First, ChAT-immunoreactive cells appeared two days earlier in cranial than in trunk cultures. Second, cranial cultures contained a higher proportion of ChAT-immunoreactive cells. Finally, a subpopulation of the ChAT-immunoreactive cells in cranial cultures exhibited neuronal traits, including neurofilament immunoreactivity. In contrast, neurofilament-immunoreactive cells were not seen in trunk cultures. These results suggest that premigratory cranial and trunk neural crest cells differ in their ability to form cholinergic neurons.